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\) EXPOSURE MASTER DISK FOR OPTICAL DISK MASTERING 

OAbstract: 

IRPOSE: To improve contrast at the time of exposing a photoresist film 
h a laser beam. 

)NSTITUTION: An exposure master disk 8 is provided with a main body 
-t 1 0 consisting of a glass material, the photoresist film 54 which is 
dded on a surface 1 0a of the main body part 1 0 and exposed by a laser 
am 52 and a light absorbing film 12 which is cladded on a rear 10b of the 
in body part 10 and absorbs the laser beam 52. The laser beam 52 
Dosed the photoresist film 54 of the surface 1 0a of the main body part 
then a part of it transmits the main body part 1 0a and reaches the light 
sorbing film 12. The light absorbing film 12 absorbs the laser beam 52 
nsmitting the main body part 10. Therefore, a reflection of the laser 
am 52 transmitting the main body part 10 at the rear 10b of the main 
dy part 10 and a reincidence of the laser beam 52 after transmitting the 
ir 10b of the main body part 10 are prevented. 




3AL STATUS 

ate of request for examination] 29.03.1 994 

ate of sending the examiner's decision of rejection] 
nd of final disposal of application other than the 
aminer's decision of rejection or application converted 
jistration] 

ate of final disposal for application] 

atent number] 2727942 
ate of registration] 1 2.1 2.1 997 

jmber of appeal against examiner's decision of 
ection] 

ate of requesting appeal against examiner's decision of 
ection] 

ate of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 
)://wwl9.ipdlJpo.go.jp/PAl/result/detaiymain/wAAAzDaGLpDA40714702 7/6/2004 



BEST AVAILABLE COPY 



Page 1 of 1 

lOTlCES * 



>an Patent Office is not responsible for any 
{lages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 



AIMS 



aim 1] Exposure original recording for optical disk mastering characterized by having the light absorption film which 
orbs said laser beam in the exposure original recording for optical disk mastering equipped with the body section 
ich consists of the glass quality of the material, and the photoresist film exposed by the laser beam while the front 
e of this body section is covered while the rear face of said body section is covered. 

aim 2] Exposure original recording for optical disk mastering characterized by having the light-and-heat absorption 
n which absorbs said laser beam and heat in the exposure original recording for optical disk mastering equipped with 
body section which consists of the glass quality of the material, and the photoresist film exposed by the laser beam 
ile the front face of this body section is covered while the rear face of said body section is covered. 
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TAILED DESCRIPTION 



^tailed Description of the Invention] 
01] 

justrial Application] This invention relates to the exposure original recording for optical disk mastering for 
ducing the nickel stamper used as the original recording at the time of carrying out extensive reproduction of the 
ical disk (only henceforth "exposure original recording"). 
02] 

ascription of the Prior Art] Drawing 2 is the sectional view showing the conventional exposure original recording. 
03] The exposure original recording 48 is equipped with the body section 50 which consists of the glass quality of 
material, and the photoresist film 54 exposed by the laser beam 52 while surface 50a of the body section 50 is 
^ered. The photoresist film 54 is applied to surface 50a of the body section 50 by the thickness of dozens to hundreds 
im. And pit exposure is carried out by the laser beam 52 of the near-ultraviolet region extracted with the condenser 
s 56 with the high numerical aperture NA in the photoresist film 54, and the pattern after development is formed. 
04] 

oblem(s) to be Solved by the Invention] However, it is reflected by rear- face 50b of the body section 50, and a part of 
sr beam 52 which penetrated the photoresist film 54 turns into the multiplex interference light 58, and it may expose 
unexposed sections 54c and 54d of the photoresist film 54 (the halation effectiveness). Moreover, a part of laser 
im 52 which penetrated rear-face 50b of the body section 50 reflects on the turntable (not shown) which puts the 
)Osure original recording 48, and it may carry out incidence fi-om rear-face 50b of the body section 50 again. In this 
e, the pattern reflecting the configuration of a tumtable will be exposed by the photoresist film 54. 
»05] Thus, there were the following problems in the conventional exposure original recording 48. That is, the bad 
tem of contrast will be formed as a result. The fall of contrast becomes remarkable in case especially the pattern of 
h density is exposed. 
'06] 

ejects of the Invention] Then, the purpose of this invention is to offer the exposure original recording which raised 
contrast at the time of exposing the photoresist film by the laser beam. 
'07] 

cans for Solving the Problem] This invention is made in order to attain the above-mentioned purpose, and it improves 
exposure original recording equipped with the body section which consists of the glass quality of the material, and 
photoresist film exposed by the laser beam while the fi-ont face of this body section is covered. 

108] The improved point is having had the light absorption film which absorbs said laser beam while being put on the 

r face of said body section. Moreover, it is good also as what was equipped with the light-and-heat absorption film 

ich absorbs said laser beam and heat instead of this light absorption film. 

>09] 

inction] The part penetrates the inside of the body section, and a laser beam reaches the light absorption film on the 
r face of the body section, after exposing the photoresist film of a body section front face. This light absorption film 
;orbs the laser beam which penetrated the inside of the body section. Therefore, it is suppressed that reflect with the 
ly section rear face, or the laser beam which penetrated the inside of the body section penetrates a body section rear 
e, and carries out incidence again. 
)10] 

cample] Drawing 1 is the sectional view showing one example of the exposure original recording concerning this 
'ention. Hereafter, this example is explained based on this drawing. However, the same sign is given to the same part 
drawing.2 , and explanation is omitted. In addition, the photoresist film 54 and the light absorption film 12 are 
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)anded and shown compared with thej^||| section 1 0 on account of illustration, 

•1 1] The exposure original recording ^Rceming this invention is equipped with ^^ody section 10 which consists 
:he glass quality of the material, the photoresist film 54 exposed by the laser beam 52 while surface 1 Oa of the body 
tion 1 0 is covered, and the light absorption film 12 which absorbs a laser beam 52 while rear-face 10b of the body 
tion 10 is covered. 

•12] The glass base [ finishing / washing ] by Hoya Corp. was used for the body section 10. The Hght absorption film 
was formed by applying uniformly the coating which contains a graphite in rear-face 10b of the body section 10 by 
thickness of lOnm or more, the coating containing this graphite « 300nm of wavelength regions from ~ 500nm up to 
he rate of the absorption of light to a laser beam 52 is a certain thing 60% or more, the photoresist film 54 - surface 
I of the body section 10 - positive type photoresist by the SHIPURE Far East company 9600 series or Tokyo - 
iptation - incorporated company positive type photoresist TSMR8800 series - the spin applying method - lOOnm 
■ent spreading was carried out and it formed by annealing in nitrogen-gas-atmosphere mind. 
»13] This exposure original recording 8 was exposed with the MRY[ by Japan Laser Corp. ]-lMCN optical disk 
;ner. Consequently, the laser beam 52 which was extracted with the condenser lens 56 and penetrated the body 
tion 10 was fully absorbed by the light abisorption film 12. Therefore, the striped pattem reflecting the configuration 
:he turntable conventionally produced on the photoresist film 54 was able to be lost, halation was also able to 
Tease, and the good pattem of contrast was able to be formed. 

1 14] In addition, since the coating containing the graphite as light absorption film 12 also has the property which 
;orbs heat, it functions also as light-and-heat absorption film. In this case, the effect of heat at flie time of exposing 
photoresist film by the laser beam is mitigable. 

'15] 

feet of the Invention] According to the exposure original recording concerning this invention, since the Hght 
lorption film was made to put on a body section rear face, the laser beam which penetrated the inside of the body 
tion is absorbable with the light absorption film. Therefore, the contrast at the time of exposing the photoresist film 
the laser beam can be improved by the ability preventing that reflect with the body section rear face, or the laser 
im which penetrated the inside of the body section penetrates a body section rear face, and carries out incidence 
lin. 
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0 INFORMATION RECORDING MEDIUM MASTER DISK AND METHOD FOR MANUFACTURING THE SAME 



OAbstract: y^—^ .. ^— .r^ 

lOBLEM TO BE SOLVED: To provide a stable method for manufacturing ^ 

naster disk by which deactivation of a photoresist by intrusion of a base ^ ^ 

iterial is suppressed even when a substrate containing a base material is vr^^' ^^'""'' - ~ 

3d in the method for the manufacture of an information recording j^^^^^ 

{dium which uses a chemically amplifying photoresist. ^.^ .„ 

)LUTION: A non-basic and almost transparent barrier layer 102 which — — — ' 

events intrusion of a base material is formed between the substrate ^^^. ^^"^ c 

ntaining a base and the chemically amplifying photoresist film used as a • -y ^y'- i: '^^^^^^rj^ "~ * 

otosensitive material so as to isolate the photoresist film 103 from ^^:.^sfiaJk-±^^_^ 

Fusion of the base material in the substrate. ... •^^■^-^■^■^■.^-^M^ 
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AIMS 



aim(s)] 

aim 1] Information record-medium original recording by which the laminating of the non-basicity ingredient film 
5 carried out, and the desired pattern was formed with chemistry magnification mold photoresist resin on said non- 
icity ingredient film on the base material. 

aim 2] Information record-medium original recording according to claim 1 characterized by a base material being an 
ali **** ingredient or soda glass. 

aim 3] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
iracterized by being a silicon dioxide. 

aim 4] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
iracterized by being an aluminum oxide. 

aim 5] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
iracterized by being the organic polymer of nonaqueous solubility. 

aim 6] The information record-medium original-recording production approach of becoming fi-om the film- 
duction process which forms the film of a non-basicity ingredient on a substrate, the spreading process which apply 
I carry out stoving of the chemistry magnification mold photoresist as a photosensitive ingredient, the record process 
ich embrace the signal with which wavelength should record record light 300 nm or less, become irregular or deviate, 
I carry out condensing exposure, heating down stream processing after exposure, and the development process 
^elop negatives in said chemistry magnification mold photoresist, and form a desired pattem. 
aim 7] The information record-medium original recording production approach according to claim 6 that a non- 
:icity ingredient is characterized by being abbreviation transparence to the wavelength of record light, 
aim 8] the wavelength of after a spreading process and record light — receiving — abbreviation — the information 
ord-medium original recording production approach according to claim 6 characterized by performing a development 
•cess after performing the protective coat production process which forms a water-soluble transparent ingredient by 
thickness of 300nm or less and performing a record process and the protective coat removal process that a neutral 
ter solution removes a water-soluble ingredient after heating down stream processing. 

aim 9] The information record-medium original recording production approach according to claim 8 that a water- 
uble ingredient is characterized by being an organic polymer. 

aim 10] The information record-medium original recording production approach according to claim 8 characterized 
heat-treating between the spreading process of a water-soluble ingredient, and a record process. 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 

ildof the Invention] This invention relates to the production approach using a chemistry magnification mold 
itoresist as a photosensitive ingredient especially about the production approach of original recording for information 
Drd media, such as an optical disk. 
02] 

sscription of the Prior Art] Although an optical disk is general with the spread of compact disks (CD), researches and 
'elopments of a higher-density optical disk are done briskly, and DVD still higher-density than CD is proposed and 
in practical use in recent years. Development of the further high density optical disk for recording the signal for 
ich the large capacity of a high definition television will be needed from now on on high density is desired. For that 
pose, the production technique of the high-density information record-medium original recording which can perform 
re detailed record is very important. u j 

03] The spreading process which the conventional information record-medium ongmal recordmg applies to the soda 
ss base material 201 the photoresist which used novolak resin as the principal component with a spin coat method as 
■wn in drawing 2 , and forms the photoresist film 202, Blue glow (for example, wavelength of 458nm), or near 
■aviolet ray light (for example, wavelength of 351nm) It becomes irregular or deviates according to the signal which 
•uld be recorded, and is produced by the record process condensed and exposed with an objective lens 203, and the 
'clopment process which forms the pattern called a pit by developing negatives after that and removing the exposure 

tion 204, and a slot. , i • i-.i7t^ 

■04] In order to raise recording density, it is necessary to form a smaller pit and a narrow slot. For example, m D VD 
h the capacity of 4.7GB, the magnitude of the minimum pit is about 0.3 micrometers in die length of 0.4 
urometers, and width of face, and in order to attain the capacity of about 25GB, it needs to form die length of 0.18 
Urometers! and an about [ width-of-face O.lSmicrometer ] pit. In order for the magnitude of the pit formed to form a 
aller pit depending on the diameter of a condensing spot of record light, the smaller diameter of a condensing spot is 

•05] Generally, the diameter of a condensing spot is proportional to the wavelength of record light, and m mverse 
•portion to numerical aperture. However, if it says about numerical aperture, it is difficult to already have condensed 
ng 0.9 or more objective lenses from the former, and to enlarge this further. Then, the attempt which makes the 
meter of a condensing spot small by short wavelength-ization is made, using far-ultraviolet-rays light with 
velength shorter than SOOnm as a record light. 

oblem(s) to be Solved by the Invention] However, since this wavelength region shows big absorption, li^t energy is 
nsformed into heat energy by absorption rather than the sensitization process which should happen essentially, a 
iperature up is carried out, the process in which it deteriorates occupies dominance and the function as a photoresist 
ost, application in this wavelength region is difficult for the photoresist which uses as a principal component the 
k^olak resin used from the former. . . , 

)07] Then, application of the chemistry magnification mold photoresist which uses as a pnncipal component the 
lyvinyl phenol (PVP) currently prepared for the excimer lasers of far ultraviolet rays, polymethylmethacrylate 
vlMA), etc. is tried. However, although the solubilization reaction to an alkaline developer advances accordmg to the 
ninous'energy with which the conventional novolak resin photoresist was exposed, the proton (acid) generated with 
: exposed luminous energy serves as a catalyst, the solubilization to an alkaline developer is promoted by BEKU after 
Dosure and the configuration after final development is decided by the chemistry magnification mold photoresist by 
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08] Therefore, the trap of the proton jl^ated when the base object invaded is ca^j^out by neutralization, it 
ictivates, and the function as a catalyst is not accomplished, but it has the same effectiveness, and the configuration 
med in development changes as the sensibility of a photoresist changed as a result. Therefore, since itself contains a 
e object, the soda glass conventionally used for the base material becomes the cause of it being spread in a 
)toresist and causing deactivation of a proton similarly, when applying directly. Moreover, management of the base 
ect concentration which exists in an ambient atmosphere is needed. 

♦09] Moreover, from inner circumference, since exposure performs one by one toward inner circumference from a 
iphery or a periphery, it occurs [ time difference ] at the start edge and termination of exposure. A sensibility change 
he meantime poses a big problem as original recording of an information record medium in order to cause an 
miformity in the configuration after development. 

•10] Then, even if conventional cheap soda glass is used for the purpose of this invention as a base material, it is 
jrcepting the base object which carries out diffusion invasion fi-om a base material to a chemistry magnification mold 
)toresist, preventing deactivation of a photoresist, and offering the approach which is stabilized and produces 
Drmation record-medium original recording. 
'11] 

eans for Solving the Problem] Even if the information record-medium original recording production approach of this 
ention is a base material containing a base object, it is preparing the layer of the non-basicity ingredient which 
ircepts diffusion invasion of a base object between a base material and the chemistry magnification mold photoresist 
n used as a photosensitive ingredient, and a base object invades from a base material and it can prevent causing 
LCtivation of a chemistry magnification mold photoresist. Moreover, the effectiveness that forming the protective coat 
i non-basicity ingredient in a photoresist film front face also prevents the base object in an ambient atmosphere 
ading into a photoresist, and it prevents deactivation is acquired. In addition, a non-basicity ingredient here means 
ingredient which the photoresist film is not made to diffuse a base object, and reacts with a photoresist and thirmer, 
I does not generate a base object. 
112] 

nbodiment of the Invention] Hereafter, the gestalt of the operation in the information record-medium original 
ording production approach of this invention is explained, referring to a drawing. 

•13] Drawing ! is a schematic diagram explaining the information record-medium original recording production 
)roach in the gestalt of operation of this invention. The transparence isolation layer 102 which consists of a silicon 
xide by chemical vapor deposition (CVD method) is first formed as a film production process on the soda glass base 
terial 101 which finished surface washing. As a spreading process, a PVP system chemistry magnification mold 
)toresist is applied with a spin coat method, is heated, thirmer is evaporated enough, and the photoresist film 103 is 
med by the thickness of 70nm of abbreviation. 

114] As a protective coat production process, the water-soluble polyvinyl system polymer (for example, TOKYO 
[KA KOGYO TSP-5A) which is a non-basicity ingredient is applied with a spin coat method, it is made to dry and a 
itective coat 104 is formed. This water-soluble polyvinyl polymer does not contain a base object in itself, but reacts 
h a resist or the matter in atmospheric air, and does not generate a base object. 

115] In addition, as for the thickness of a protective coat 104, it is desirable to make it 300nm or less so that it may be 
tied together with the thickness of the applied photoresist film in the depth of focus by which record light was 
idensed in the next record process. By the protective coat 104, the photoresist film 103 is isolated fi-om an external 
bient atmosphere, and it prevents the base object in an ambient atmosphere invading into the photoresist film 103. 
H6] Moreover, the silicon dioxide using the transparence isolation layer 102 is the covalent-bond object of oxygen 
i silicon, excluding a base, reacts with a photoresist and its thinner, and does not generate a base object. Therefore, it 
jvents the base object in the soda glass base material 101 spreading and invading into the photoresist film 103. 
)17] Moreover, as for the thickness of the transparence isolation layer 102, it is desirable to set up in consideration of 
: refractive index of the soda glass base material 101 to the record wavelength in a next record process, the refi-active 
lex of a protective coat and each photoresist, and thickness, so that the reflection factor of record light may become 
all. 

)18] Next, as a record process, it lets a protective coat 103 pass, and it condenses with an objective lens 105 and the 
-ultraviolet-rays laser (wavelength of 248nm) using the 2nd higher harmonic of the Ar ion laser modulated or 
aected according to the signal which should be recorded is exposed. In addition, it is desirable to heat-treat again, to 
fuse the proton in a photoresist, and to make concentration distribution into homogeneity in front of a record process. 
)19] The alkali solubilization reaction of a photoresist is promoted by making the generated proton into a catalyst as 
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ting down stream processing after a r||kd process. Next, pure water is poured as jB||)tective coat removal process, 
iting a base material, and dissolution l^lval of the water-soluble protective coat^ptried out. And after dissolving 
exposure section 106 with an alkaline developer, removing, rinsing with pure water again and flushing a developer 
i development process, rotating a base material, information record-medium original recording with a pit pattern is 
duced by making it rotate and making it shake off and dry. 

-20] In addition, with the gestalt of this operation, although the silicon dioxide was used as an ingredient of a 
isparence isolation layer, if the inorganic material of non-basicity covalent-bond objects, such as an aluminum oxide, 
D reacts with a photoresist and thinner and does not generate a base object, it can use as an ingredient of a 
isparence isolation layer, and the same effectiveness can be acquired. Moreover, effectiveness with the same said of 
organic polymer (for example, AR2 made from_ SHIPURFJ) of the nonaqueous solubility ingredient which reacts 
h a^photoresist and thinner and does not generate a base object can be acquired. 
'21] 

feet of the Invention] According to the information record-medium original recording production approach of this 
ention, even if it uses a chemistry magnification mold photoresist, it can prevent that a base object invades and 
ries out deactivation to a photoresist fi-om a base material. Consequently, dispersion in the configuration for every 
ginal recording is suppressed, dispersion in the configuration within each original recording is also suppressed, and 
stable information record-medium original recording can be produced. 
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